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SUPPLEMENTARY FIGURE LEGENDS

Supplementary Figure S1. Time course and extent of villus differentiation in the
Intestine Chip. Representative phase contrast images of duodenal organoid-derived epithelial
cells cultured on chip under continuous flow and peristalsis-like motions. (a) Comparison of the
same field of view (center of the channel) imaged at 1, 4, 8 and 12 days of culture demonstrates
that the villi formed de novo within these cultures. (b) Views of three different regions beginning
(top), middle (center) and end (bottom) of the culture channel confirming that villi-like structures
form at high density along the entire length of the channel.

Supplementary Figure S2. Genome-wide hierarchical clustering of the Intestine
Chip versus other intestinal culture models. Hierarchical clustering analysis of genome-wide
transcriptome profiles of Intestine Chip, Organoid, Caco-2 Gut Chip or Caco-2 Transwell
cultured in static condition compared with normal human small intestinal tissues (Duodenum,
Jejunum, and lleum; microarray data from the published GEO database). The dendrogram was
generated based on the averages calculated across all replicates, and all branches in the
cluster have the approximately unbiased (AU) P value larger than 95. The y axis next to the
dendrogram represents the metric for maximum distance between samples. Corresponding
pseudocolored GEDI maps analyzing profiles of 650 metagenes between samples described

above.
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SUPPLEMENTARY TABLE

Supplementary Table S1. List of genes used to generate the heatmap in Fig. 6.

member 3

GENE Full Name GO Term
ADAMTS13 Q??nybgfgggﬁef;giafemﬁi:i? i3 GO0006952_defense._response
NTHLA nth-like DNA glycosylase 1 GO0006952_defense_response
HMGB1 high mobility group box 1 GO0006952_defense_response

AGER :g;ii’;if:er‘lgéﬁgfy'a“°” end product- | 550006952_defense_response

IGLL1 i1mmunoglobulin lambda like polypeptide GO0006952_defense_response
PLA2G1B phospholipase A2 group IB GO0006952_defense_response
|GFBP4 i4nsu|in like growth factor binding protein GO0006952_defense_response

CCL2 C-C motif chemokine ligand 2 GO0006952_defense_response

ELMO1 engulfment and cell motility 1 GO0006952_defense_response

CTSL cathepsin L GO0006952_defense_response
S1PR3 sphingosine-1-phosphate receptor 3 GO0006952_defense_response
PM20D1 peptidase M20 domain containing 1 GO00006952_defense_response

CTSB cathepsin B G0O0006952_defense_response

PTX3 pentraxin 3 GO0006952_defense_response
SERPINE1 serpin family E member 1 GO0006952_defense_response

BMP6 bone morphogenetic protein 6 GO0006952_defense_response

JAM3 junctional adhesion molecule 3 GO0006952_defense_response

ICAM2 intercellular adhesion molecule 2 GO0006952_defense_response
SLC22A5 solute carrier family 22 member 5 GO0015893_drug_transport

ATP8B1 ATPase phospholipid transporting 8B1 GO00015893 drug_transport

MFSD10 ?o?jfar"‘:?ﬁgizaéor superfamily domain G00015893_drug_transport

SLC22A1 solute carrier family 22 member 1 GO0015893_drug_transport

ABCB4 ATP binding cassette subfamily B G00015893_drug._transport

SLC47A1 solute carrier family 47 member 1 GO0015893_drug_transport

SLC22A2 solute carrier family 22 member 2 GO0015893_drug_transport

SLC38A7 solute carrier family 38 member 7 GO0015893_drug_transport

SLC38A1 solute carrier family 38 member 1 GO0015893_drug_transport

SLC19A3 solute carrier family 19 member 3 GO0015893_drug_transport

SLC19A2 solute carrier family 19 member 2 GO0015893_drug_transport

SLC38A3 solute carrier family 38 member 3 GO0015893_drug_transport

MUC6 mucin 6, oligomeric mucus/gel-forming G00022600_digestive_system_process
SLC22A5 solute carrier family 22 member 5 G00022600_digestive_system_process
APOA4 apolipoprotein A-IV G00022600_digestive_system_process
CD36 CD36 molecule G00022600_digestive_system_process
NR1H3 nuclear receptor subfamily 1 group H G00022600_digestive_system_process




aldo-keto reductase family 1, member

AKR1C1 c1 G00022600_digestive_system_process

TAC4 tachykinin 4 (hemokinin) G0O0022600_digestive_system_process

WNK4 WNK lysine deficient protein kinase 4 G00022600_digestive_system_process

MUC4 mucin 4, cell surface associated G0O0022600_digestive_system_process

ACO1 aconitase 1 G00022600_digestive_system_process

OPRLA1 opioid related nociceptin receptor 1 G0O0022600_digestive_system_process

PAWR pro-apoptotic WT1 regulator G00022600_digestive_system_process

NKX3-1 NK3 homeobox 1 GO0050678_regulation_of_epithelial_cell_proliferation
AGER :g;iir;ize:iegé%ctzgfylation end product- GO00050678_regulation_of_epithelial_cell_proliferation
MAP2K5 ?itoge”'““"ated protein kinase kinase | 544050678 _regulation_of_epithelial_cell_proliferation
ITGB3 integrin subunit beta 3 G0O0050678_regulation_of_epithelial_cell_proliferation
SPARC secreted protein acidic and cysteine rich | GO0050678_regulation_of_epithelial_cell_proliferation
BMP6 bone morphogenetic protein 6 G0O0050678_regulation_of_epithelial_cell_proliferation
CD109 CD109 molecule GO0050678_regulation_of_epithelial_cell_proliferation
ACVRL1 activin A receptor like type 1 GO0050678_regulation_of_epithelial_cell_proliferation
ENG endoglin GO00050678_regulation_of_epithelial_cell_proliferation
KDR kinase insert domain receptor GO0050678_regulation_of_epithelial_cell_proliferation
CAV1 caveolin 1 GO0050678_regulation_of_epithelial_cell_proliferation
FLT4 fms related tyrosine kinase 4 GO0050678_regulation_of_epithelial_cell_proliferation
EGFL7 EGF like domain multiple 7 GO0050678_regulation_of_epithelial_cell_proliferation
CCL2 C-C motif chemokine ligand 2 GO0050678_regulation_of_epithelial_cell_proliferation
PLAU plasminogen activator, urokinase GO0050678_regulation_of_epithelial_cell_proliferation
MYDGF myeloid-derived growth factor GO0050678_regulation_of_epithelial_cell_proliferation
HTR2B 5-hydroxytryptamine receptor 2B GO0050678_regulation_of_epithelial_cell_proliferation
A4GNT :lcpeht;;ﬁégls-aminyltransferase GO0050678_regulation_of_epithelial_cell_proliferation
C2 complement component 2 GO0007584_response_to_nutrient

TTPA tocopherol (alpha) transfer protein GO0007584 _response_to_nutrient

LIPG lipase G, endothelial type GO0007584_response_to_nutrient

PAWR pro-apoptotic WT1 regulator GO0007584 _response_to_nutrient

OGT torélri]rél;gg;\le-acetylgIucosamine (GleNAc) GO0007584_response_to_nutrient

VLDLR very low density lipoprotein receptor GO0007584_response_to_nutrient

SPARC secreted protein acidic and cysteine rich | GO0007584_response_to_nutrient

CAV1 caveolin 1 GO0007584_response_to_nutrient

TXN2 thioredoxin 2 GO0007584 _response_to_nutrient

ALDH1a2 | 2dehyde dehydrogenase 1 family G00007584_response_to_nutrient

member A2

MOG myelin oligodendrocyte glycoprotein GO0007584_response_to_nutrient

OXCTH1 3-oxoacid CoA-transferase 1 GO0007584_response_to_nutrient

PIM1 Eim-;eproto-oncogene, serine/threonine GO0007584 _response_to_nutrient

OTC ornithine carbamoyltransferase GO0007584_response_to_nutrient




